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A galvanometer so arranged is called a voltmeter.
165.   Experiments on Batteries.
EXPERIMENT 38.    To compare the electromotive forces of different batteries.
(1) With the tangent galvanometer. Adjust the galvanometer as already described and connect each battery in turn to the long coil, using the reversing key. The resistance of most ordinary batteries will be small compared with the 250 ohms of the long coil so that we may assume without great error that the various batteries in turn are working through the same resistance, Thus the currents produced are proportional1 to the electromotive forces and the currents are proportional to the tangents of the deflexions ; hence if J^13 £J2 be the E.M.F.'S of two batteries, 0ly @2 the deflexions, then
hence
Ji    tan
U2    tan 02'
Example. When a Daniell cell is connected to the galvanometer the *iean deflexion is 39°, when a Leclanche cell is connected it is 47'30°. Compare the electromotive forces,
We have
KM.F. Leclanche' _ tanjtTJJO __ 1/09 _ -g4 B.M.P. Daniell   "~~   tan 39   "" '81 ~~
If we take the B.M.P. of the Daniell as 1*07 volts, we find for that of the eclanche 1-43 volts.
There are various ways in which. we can allow for  the Fecfc of the battery resistance.
Thus arrange the two cells in series joining the negative le of one to the positive pole of the second, and then rmecting to the galvanometer the positive of the first and 3 negative of the second. The E.M.F. will be JB!l + <$"», the n of the E.M.F.'S of the two; the resistance will be
1 In reality 4 = J5J/(5 + J2), where B is the battery resistance, E that of rest of the circuit. If B is small compared with R we may write lout great error i=J7/72, and JR is the same for all the batteries.